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Heating Experiments
Three 140 GHz Beams with a total power of 1.5 MW were launched into a NBI sustained (up to 4 MW) high-density plasma (up to 3.5 10 20 m -3 ). The rotational transform was matched to the island divertor operation parameters. The ECRH launch was optimised in respect to the angular window necessary for efficient EBW generation. Here the optimisation criterion was the increase of plasma energy shown in Fig.1 radius of about 4 cm as shown in Fig. 2 . During the EBW-heating the central plasma temperature rises from about 270 eV to 310 eV. The temperature profile was also broadened implying a transition from detachment to attachment due to the increase power flow across the separatrix. This explanation is assisted by the divertor measurement. The plasma energy content is increased during EBW-heating by about 40% as shown in Fig.1 . It was estimated that about half of this energy increase is due to the profile change at the detached-attached transition. Although with 140 GHz second harmonic EBW heating off-axis power deposition could be achieved only, the EBW heating efficiency was comparable with NBI. Even more, EBW heating becomes more effective with increasing density. In further experiments the EBW heating could successfully substitute NBI-heating with comparable power without degrading the plasma performance. Since the plasma is optically thick for higher harmonic EBW, also third and fourth harmonic heating could be succesfully demonstrated with 140
GHz at 1.5T and 1.1T respectively. The maximum achievable density in a stellarator is only limited by the heating power, which has to balance thermal losses. At low magnetic field this density limit could be significantly increased by additional EBW heating. shown in Fig.3 . In the case of EBCD a current of 3 kA ± 0.5 kA (co + counter current) and was estimated. The highest CD efficiency was achieved in the case of co-EBCD (see Fig 4) . Here with 450 kW a current of 1.85 (+1,-0.5) kA was driven. In a similar discharge, but with zero loop voltage, the plasma current rises above 1.2 kA during the EBW-heating as shown in Fig.4 . 
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